Modulation of actin-bundling activity of 55-kDa protein by multiple isoforms of tropomyosin.
Cultured rat cells contain five isoforms of tropomyosin (Matsumura, F., Yamashiro-Matsumura, S., and Lin, J.J.-C. (1983) J. Biol. Chem. 258, 6636-6644). To explore the roles of the multiple tropomyosin isoforms in the microfilament organization of cultured cells, we have examined effects of tropomyosins on the bundling activity of the 55-kDa protein recently purified from HeLa cells (Yamashiro-Matsumura, S., and Matsumura, F. (1985) J. Biol. Chem. 260, 5087-5097). Maximum bundling of F-actin was observed at a molar ratio of 55-kDa protein to actin higher than 1:8. None of the isoforms of cultured rat cell tropomyosin significantly altered the F-actin-bundling activity of 55-kDa protein at this ratio, whereas skeletal muscle tropomyosin inhibited the bundling activity to about 50%. Also, cultured cell tropomyosins did not inhibit binding of 55-kDa protein to actin, whereas skeletal muscle tropomyosin inhibited it by 50%. The effect of 55-kDa protein on the binding of tropomyosin to actin varied with the isoform type of tropomyosin. Most (80%) of the tropomyosins with low Mr values (Mr 32,400 or 32,000) were caused to dissociate from actin by 55-kDa protein, but only 20% of tropomyosins with high Mr values (Mr 40,000 or 36,500) was dissociated from actin in these conditions. Immunofluorescence has shown that, while tropomyosin was localized in stress fibers, 55-kDa protein was found in microspikes as well as stress fibers, both of which are known to contain bundles of microfilaments. Therefore, we suggest that 55-kDa protein together with the multiple tropomyosin isoforms may regulate the formation of two types of actin-filament bundles, bundles containing tropomyosin and those without tropomyosin.